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(54) HIGH-TEMPERATURE THIN RLM TYPE VIBRATION SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the miniaturization and measure a 
high frequency under a high temperature by forming a piezoelectric 
ceramic thin film on a ceramic base, and providing a pair of electrodes 
for taking voltage only one side of the thin film. 

SOLUTION: A piezoelectric ceramic thin film 2 formed of a Perovskite 
oxide, for example, having a high curie point of 1000"* C or more and 
conformable to a high frequency of 1000MHz or more is formed on a 
base 1 formed of a ceramic sintered body. Since the curie point of the 
ceramic thin film 2 is high, extinguishment of electric polarization by 
temperature rise in working or operation can be prevented. Since a pair 
of electrodes 3 for taking the voltage and/or electric capacity changed 
caused by piezoelectric effect can be provided only on one side of the 
ceramic thin film 2. in addition to the thinning of a bulk, conformation to 
the miniaturization is more facilitated. The frequency is detected on the 
basis of the voltage and/or electric capacity change taken through the 
electrodes 3. 
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A, Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[CLAIMS] 

1. A high-temperature thin-film oscillation sensor, 
comprising: 

a substrate made of a oxide, carbide, nitride, or 
boride ceramic sintered body; 

a piezoelectric ceramic thin film formed on the 
substrate; and 

a pair of electrodes, provided on one side of the 
piezoelectric ceramic thin film, which takes out a voltage 
and/ or a capacitance change generated by a piezoelectric 
effect. 

2. The oscillation sensor according to Claim 1, 
wherein the piezoelectric ceramic thin film is a 
perovskite-type oxide, a LiNbOa-type oxide, or a 
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wurtzite-type compound. 

3. The oscillation sensor according to Claim 1, 
wherein the piezoelectric ceramic thin film is a zinc oxide 
thin film oriented in a c-axis direction. 



4. The oscillation sensor according to Claim 1, 
wherein the piezoelectric ceramic thin film is an 
aluminum nitride thin film oriented in a c-axis direction. 

[0004] 

[MEANS TO SOLVE THE PROBLEMS] 

In order to solve the foregoing problems, a 
high-temperature thin-film oscillation sensor includes: a 
substrate made of an oxide, carbide, nitride, or boride 
ceramic sintered body; a piezoelectric ceramic thin film 
formed on the substrate; a pair of electrodes, provided on 
one side of the piezoelectric ceramic thin film, which takes 
out a voltage and/ or a capacitance change generated by a 
piezoelectric effect. It is preferable that the 
high-temperature thin-film oscillation sensor be arranged 
so that the piezoelectric ceramic thin film is a 
perovskite-type oxide, a LiNbOa-type oxide, or a 
wurtzite-type compound. Alternatively, it is preferable 
that the high-temperature thin-film oscillation sensor be 
arranged so that the piezoelectric ceramic thin film is a 
zinc oxide thin film oriented in a c-axis direction or an 
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aluminum nitride thin film oriented in a c-axis direction. 

[DESCRIPTION OF THE EMBODIMENTS] 
[0007] A piezoelectric ceramic to be formed as a thin 
film on the substrate needs to have a Curie point of 
lOOO'C or higher and withstand a high oscillation of 
several thousand MHz or higher. A piezoelectric ceramic 
material can be appropriately chosen from piezoelectric 
ceramic materials having such properties. Specifically, 
there is a perovskite-type oxide, a LiNbOa-type oxide, or a 
wurtzite-type compound. The perovskite-type oxide is a 
mixture of PZT and a metal oxide or the like, and the 
wurtzite-type compound is AIN, ZnO, or the like. 
Particularly, a thin film, made of a wurtzite-type 
compound such as ZnO (zinc oxide) or AIN (aluminum 
nitride), which is oriented in a c-axis direction has an 
advantage in that the thin film can be formed even on a 
substrate made of a sintered body. 

[0008] The piezoelectric ceramic thin film can be 
formed by a sputtering process, a laser ablation process, 
an ion plating process, a laser deposition process, an ion 
beam deposition process, and vacuum deposition process, 
all of which belong to a physical vapor deposition process 
(PVD). Further, there are a chemical vapor deposition 
process (CVD), a metal organic chemical vapor deposition 
process (MOCVD), a spray process, a plating process, and 
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an application process called a sol-gel process. 
Furthermore, a pair of electrodes for taking out a voltage 
and/ or the like generated by a piezoelectric effect is 
provided on the piezoelectric ceramic thin film. However, 
the electrodes may be provided on one side of the 
piezoelectric ceramic thin film. This makes it possible to 
achieve miniaturization of the high-temperature thin-film 
oscillation sensor. 
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